The fact that I was asked to contribute an article to this issue of Channel probably means that my own addiction to computers has become rather notorious. I make no secret of the fact that I believe information technology is in the process of revolutionising the way in which managers do their jobs. However, most of those folks who are still afraid to touch a keyboard for fear of having it bite them probably do not read this publication, so I won't use this space to argue the case.
The incredible, and by all signs still accelerating, development of information technology has created a number of challenges for computer professionals and users alike. Twenty-five years ago I began learning FORTRAN so that I could write a simple program to fit some physics data to a simple model. The program and data were fed to our campus computer in the form of holes in what were then called IBM cards. The computer was, indeed, an IBM mainframe and had cost the University of Hawaii plenty. Today, I am multiple and inconsistent sets of data being used by different people and offices to represent the same set of facts. The challenge for CCST and other similar offices in all sorts of organisations, is to provide a system that meets user needs so well that the convenience of having a local database does not offset the benefits of centrally maintained data accessible to all who may need it. That is what Information Systems is all about.
It seems to me that a first critical step is networking. If the users at least have access to the central resource through the same device (the PC on the desk), a major battle is already won. In this respect, CCST has already delivered a very good, and apparently still improving, product. The newest additions, such as PCMail and the on-line Phone Directory, give users a real incentive to hook up to the network and make use of it. Since the facility became available, I am in regular contact by electronic mail with for\v 1 q mer colleagues in Hawaii Gampus Network m IfIl Data/Information
Local Workstation
Central Computer &it&g this article on a machine sitting on a desk that is faster and has more memory than that so-called mainframe. It also costs about 1,000 times less.
The desktop computer explosion has been a great source of opportunity for application of information technology in the workplace. However, it has created a number of challenges and problems for the computer professionals. In the not-so-good old days, there was no question where to go for computer service, or who had custody of the data. It was the Computer Centre, by whatever name it was known. Today, just about everyone can store data and generate information from it right in their own offices. Spreadsheets like Lotus l-2-3, database systems such as dBase III and dBase IV, even graphics and desktop publishing systems, can all be used without much understanding of the inner workings of computers. Full-scale implementation may be a bit in the future, but the fact is that the CCST network already hides its seams rather well. For instance, ifyou are using Word Perfect and print a document, it will go to a remote printer through a network or to a local printer hooked up to your PC based on your selection of the printer in WordPerfect. From the user's viewpoint, you really do not have to be aware that in one case the output is going to the host computer on the 13/F, being queued up with other print jobs, and then sent back to wherever your network printer is located. It's just plain Shift+F7 (Print) and 1 (Full Document).
Issue No. 2
Getting back to my idea of "dream" system, a truly seamless system would allow a user to load up a programme he or she was really familiar with, dBase III say, and have access through it to a data file on the central system. And I don't mean just downloading data from the central database into a separate dBase file. That approach is subject to the same problems as any form of decentralised data. There's nothing to guarantee that a user will regularly update his or her local file to keep it current with the centrally maintained database. The ideal would be a kind of translator that would allow the dBase user to see references in the directory of dBase files to data stored centrally. QUODATA is actually an American software vendor which offers a wide range of application systems for educationand non-profit makinginstitutions.
Among their many product offerings, our University had acquired the following :
These application systems were developed using a software called QDMS, which is a general purpose data management system with screen and report generation/manipulation facilities.
Why QUODATA ?
As we all know computers have now become an indispensable tool in almost every organization.
A newly established university like ours of course will require some computer application systems in no time. On the other hand, a typical application system (such as a financial system) will normally take months and even years to develop. In order to deliver computer application systems within a very short time frame, we had to search some off-the-shelf, ready-made software.
Overseas and local software vendors had been invited to submit proposals for such systems around March last year (1989) . At?,er careful consideration of the functionalities and the cost, QUODATA had been selected for award of this tinder.
How much have we done with QUODATA ?
In Novemeber 1989, we have started off with customization of FRS which has now become the core of our Financial systems.
Over the past 9 months, we have also made extensive use of QDMS, the data management system, and developed the Personnel and related systems. Development/customization of the Admission system is also currently underway.
During the development and implementation of these application software, our users (stafffrom the Finance OfFice, Personnel Office and Admission Office) will probably have found that there have been certain limitations and constraints imposed by using readymade systems.
We have tried our best to customize the software in order to work around these limitations and constraints, but still there are some built in characteristics of systems of this kind which cannot be changed. This often means that our users have to make compromises regarding flexibility and way of doing things.
While this is not a long term strategy, QUODATA has helped to achieve our goal of providing computerized support for the essential administrative functions of our university within a very short period of time.
Future with QUODATA ?
Our university and our users are very progressive. We would expect the same from our information systems. The QUODATA systems filled a 'void' in the founding stages of the University. As we grow and develop, however, we begin to feel the need to explore other more versatile development tool(s) for our environment to satisfy the demand. At this time we are looking into the possibility of setting up a long term system development environment which will be comprised of integrated CASE (Computer Aided Software Engineering) tools. QUODATA will be part of this environment but our reliance on it is expected to diminish over time. 
Activities in IS -A Progress Report
The main responsibility of the Information Systems (IS) team is obviously to develop the necessary information systems for the University. This report briefly describes the strategies and activities ofthe IS section in developing the necessary information systems and in building the necessary system environments,
Information Systems Development
The Unique Situation In The HKUST
One of the difficulties in software development is uisibility. It typically takes months (and even years) from the time a system is conceptualized to the time it is in usable form.
At the HKUST the problem of development lead time is further complicated by the 'newness' of the University, Typically, administrative information systems have to be developed on the premises of corporate policies and procedures. However, being a new university, many administrative policies and procedures are still in the process of being formulated, and (as one would expect from a dynamic organization) continuously being reviewed, and refined.
For both the staffin the Information Systems area and in the administrative departments, this evolving process means that system development work may not always proceed smoothly and be free of interruptions. Often it is necessary to suspend a piece of work and awaits policy decisions at a higher management level. It is also not unusual that previously completed work has to be modified at times, to adapt to newly established procedures.
In view of the difficulties mentioned above, the IS team develops prototypes of the eventual systems so that users can identify system inadequacy and reveiw their needs at an early stage. In this case, the QUODATA systems (see the article on QUODATA in this issue) are used to develop prototypes from which many of the systems currently under development were evolved. The IS team takes 'pro-active'participationto make recommendations, indicate general needs (based on their professional experience and judgement), so as to stimulate user thinking and so on. The focus of activities in the student related area at this time is on the Admission System.
The University will start admitting students in the academic year 199l/92. At the same time, under government initiative, a Joint University and Polytechnic Admission Scheme (JUPAS) is now in effect for student intakes ofthe 1992/93 academic year. TheAdmission System, therefore, must cater for both direct entry in 1991 and the JUPAS entry in 1992 concurrently.
During the previous months, we have been working closely with the staff of the O&e of Admissions, Registrations, and Records (ARR). In early August, full data base design has been completed and the overall system designlarchitecture has been finalized. Development of the final system is currently in progress.
The system is expected to be ready for trial run in November with full production scheduled for December.
Financial Related Systems
The General Ledger System is one ofthe first information systems that was implemented. Ithas gone through a few iterations of refinement/enhancements since its introduction in April 1990 and is still evolving.
Budget allocation and monitoring is another area of development. The basic budget allocation and budget position reporting functions are in place and are currently in use by the Finance Office. On-line enquiries ofbudget positions by end-user departments are under development and expected to be ready by the end of October. An on-line Budget Requisition System is at present undergoing design review.
While the budget allocation and budget clearance f%nctions are for the exclusion use of the Finance Office, all other functions (enquiries and requisitions) will be accessible to authorized departmental users.
The last system that is being worked on in the financial area is a Payment and Cheque Writing System.
The prototype has been reviewed with the users and modifications have been identified.
Personnel/Manpower Related Systems
The Staf?' Information and Establishment Systems were first implemented in April 1990 and have undergone a number of minor enhancements since.
Recently (in September) a Recruitment System has been put into production after running in prototype./ acceptance test mode for about 6 weeks.
A prototype Advertisement Tracking subsystem is currently under review by users in the Personnel Office.
Also, a Benefits System is currently under study, the initial focus here is currently on the Leave subsystem.
Procurement and Purchasing Related Systems
This is an area which is being developed closely in conjunction with the procurement (for teaching and non-teaching equipment/supplies) activities leading up to the opening of the University in 1991.
Work is currently underway in developing the system interfaces between the University information systems and systems provided by SERCO (the procurement contractor of the University).
Design for the eventual University Procurement/ Purchasing and Inventory system is also near completion at the time of writing.
System Environment
The environment in which information systems are developed and operated has direct implications on the productivity of both the staffin IS and the staff in user departments.
Parallelling developments in information systems, the IS section has also been working closely with Systems and Operations (S&O) section in creating the necessary environments for both IS staff and users.
Activities here basically fall into 3 areas:
Developer Environment
Basic provision of PCs, printing services, access to the central VAX System, etc. for development work is easy. But a good developer environment goes much beyond the basic necessities. In our situation, when a lot of development work has to be done within a relatively short time, the developers need to have all the 'tools' available to help them get their jobs done, quickly and as automated as possible.
Up to this moment IS staff have been relying almost solely on the facilities of the QUODATA/QDMS for their development work. QDMS is fine but nevertheless is designed for applications with specific operational characteristics (eg. the QUODATA products) and as such imposes quite a number of constraints on the developer when used for applications of a different nature (see the article on QUODATA in this issue).
Over the past 6 months the IS team has been formulating the requirements of a long term software development environment and has been examining CASE (Computer Aided Software Engineering) products in the market. Basically we are not just looking for tools, but for tools that can be integrated into an 'active' environment which is responsive to, and indicative of, ongoing development activities. They should not be individual tools but tools that together support a sound software development philosophy/strategy.
The study is now complete and a set of requirements specification has been prepared. The next step will be to acquire the necessary tools, develop the necessary procedures and routines, andimplement this environment/strategy. The TEST enviroment is the testing ground. Here users will experiment with the application and determine if it is acceptable for production use. This is basically a 'controlled' environment for the exclusive use of acceptance testing.
The PRODUCTION environment, as denoted by its name, is where the final application systems are used in support of actual operations. This environment is highly restricted and accessible only to authorized users.
Together with the staff in the S&O section, a complementary set of operation procedures, encompassing movement of systems and programs, access authorization and control, backup and recovery, off-site storage of backup tapes, etc. have been developed for each of the three environments and is continually being reviewed and enhanced. Supporting access of data by other departments (e.g. access by departmental users to central personnel data base) is more complicatid, as it involves careful data segmentation and the set up and manipulation of complicated authorization matices. A proposed access scheme supporting distributed access by any authorized users (to information that they are authorized to retrieve) is currently being developed and will be available in about a month's time for review.
By the Information Systems Section
The Ultimate Information System -A Dream or Vision
To be able to develop a complete information system from nothing, without having to contend with, and be constrained by history is a dream in itself, at least for a young chap (well, relatively young anyway) like me.
Ever since I started my career in the computing profession, I have to develop system after system that fit into somebody else's work. At the beginning they called it 'interfacing'. When I got really tired of the word, they changed it to 'integrating', just to confuse me. Now I may be slow, but it did not take me long to realise that, regardless of what you call it, the message is essentially the same -some (usually that means 'a lot') previous work had been done to record/deliver information in a particular manner, and any work you (meaning newcomers like me) do had better behave within the context and confines of the existing environment.
I do not particularly object to conformity. The trouble Irrespective of how information is captured, recorded, is when you have to conform to something that is and presented, to me this kind of systems are merely archaic in design, clumpsy to operate, and impossible recording and reporting systems. At best they are to trace when it goes wrong. In this respect, I have information systems in their 'crudest' form. If they been very unlucky (and many others of my generation provide any information at all, they do so in a totally probably have the same problem). I have continually 'passive' manner. The human effort involved in suphad to develop 'new'soRware that conforms to systems porting such a system can be tremendous. It is embaof the type I just described. Some of these systems rassing that some people actually called this type of were written 20 years ago and behaved/ran like they recording/reporting systems 'management' informawere 100 years old (one reason being that they had tion systems. The system does little to help you manbeen patched up so many times to enable later systems age, but it imposes heavy demand on people to service to conform to them). And then there were systems that it (and more people for you to manage -hence the were written only 5 years ago and behaved/ran like name?!). People are driven by the system, rather than they were 150 years old (for less obvious reasons).
the other way round, as it should be.
Many system developers will envy the unique opportunity available at the HKUST. The challenge before us is to make the very best use of this opportunity -to properly plan our information strategy, to lay out the steps/stages by which we can accomplish the mission, and to design and develop information systems that implement and deliver what we want to acommplish.
So what kind of information system should we develope at the HKUST?
It may be easier to answer the question first by eliminating the kind of systems that we do & want.
Here I cannot help but to be reflective again and to look at some ofthe systems that have been developed in the past. Many of these take a lot of people to key a lot of things into the computer. ORen the things being entered are the same but in different formats. Some systems even require that users copy data from one kind of paper (called a 'form') onto another kind of paper before the data can be keyed in. (Note: the latter kind of 'form' typically has tiny boxes and dashes neatly laid out to help users who write big/untidily control their handwriting). Sometimes users may have to copy what they write onto more than one form. To make things easy, though, the data is always the same.
After a lot of things are recorded, then an equally large number of people will write an equally large number of programs to extract a lot of data to go onto a lot of reports, often for nobody to read. A commonly cited reason for this phenonmenon is that, because the 'information' on the reports comes from so many different sources, it has to be reconciled before it can be used. Users are therefore busy reconciling and arguing with one another (rather than using the reports) to ensure that the reports can be used meaningfUlly. It all sounded pretty logical, I guess.
I do not know about you, but this is definitelv not kind of information system (let alone being the '2: mate' information system).
My ideal information system (perhaps yours as well?) is one which captures data at its source (ideally a 'single' source), by means of friendly, easy to use interfaces. It will ensure that data is captured and stored only once and is then available and accessible to everyone (authorized ones, of course) from anywhere (inside and outside the university), using (ideally) any reasonable electronic device and software.
It should also 'actively' provide information. Here we are not just talking about exception reporting, tickler lists (BUS as some people call it), and the like. We will expect the system, through its knowledge of relation-
ships among the stored information, to be able to access and assess the impact of a particular action on all related and affected information and either bringing it to the attention of the user as appropriate, or to act on behalf of the user as specsed.
The above scenerio may sound rather trivial. Indeed many information systems may claim that they are already providing most of what was being said. I guess the difference lies in the level of attainment -how well, how much, how transparent, etc.
To realise this dream of mine, the information system must have a number of basic ingredients:
First we talked about capturing data at its source using friendly, easy to use interfaces. The 'source' could be a simple data entry screen, or screens utilizing fancy WIMPS techniques; it could be optically scanned, or bar coded data; it could be a Lotus spreadsheet; and so on. The system should be able to support all these different sources and methods of input, and to do it in such a way that users will not prefer filling out little boxes on forms.
Then comes the task of data storage and retrieval.
Here sharing and integration are the two key elements, each with its own set of problems (I mean.. .challenges).
A central data base will be an essential component of such an information system, but will not meet all our requirements by itself. It must be supplemented by facilities that ensure accessibility and availability. Otherwise users will start keeping their own copies of information and we are back to square one.
The central data base must therefore be built on a good transport mechanism (often this is called a network), complemented by a set offriendly interfacing routines for the specification of information requirements (definition and manipulation). Then a set of authorization and access control procedures must oversee all initiated storage and retrieval activities. How well the system hides its transport, manipulation, and control facilities will separate the ultimate system from the average. Ideally they should all be totally transparent.
Then comes the information itself. It will be awkward and improper to segregate data into artificial departmental boundaries. Instead of looking at data as 'this is accounting data' the data base view should be that 'this is data that can be used in accounting (because it may also be used in, say, planning)'. An information system which builds on a data base designed only with specific user departments in mind will have three times (make it four or five times if you like) as much obstacles to overcome in achieving its information objective. Here both users and developers must realise that information is a corporate resource, it does not belong to another particular department. It is only with this view that information can truly be inte-1 grated and shared. On the technical side, the ideal information system must cater for the fact that information exists in many forms -text, image, graphics, Chinese, and so on. The information system should ideally provide the necessarily functions to establish and maintain the relationships amonginformationofthesevariousforms. It is then that information can be truly integrated.
How can it be done? It may take many more pages for me to explain the specific parts which make up my 'ultimate' information system. I have therefore portraited the 'conceptual' layers of my ideal system in the diagram on page 10.
To develop such an information system is not the task for one person. Nor is it the task for system development staff alone. It will have to be a university wide effort. It is going to take not just advanced technology but also progressive thinking by both the people who develop the system and the people who use the system.
First of all we must abandon the traditional attitude about 'ownership' of information. As mentioned above, information should be viewed as a -resource and therefore to be shared and used to the benefit of the entire organization. Without this attitude, any information strategy can only at best be partially successful.
Secondly, the 'we have always do it this way' thinking will need an extension, to 'but if there is another way we should see if it is better, and if it is we should consider doing it'.
A good information system (let alone the ultimate) is not going to be developed in a day. There may also be circumstances under which we need to take a detour (or several detours) along the way. The important thing is that we know what we want to get at the end.
A dreamer can always dream, but it takes people with vision to make a dream come true. At the HKUST we have the user, the staff, the underlying technology, and the enabling environment to develop and maintain an advanced informaton system. We also have the unique opportunity of doing it from the start.
I do not know if the information system we are now building will ever be the 'ultimate', but I am certain that ifwe have the vision and the will to do it right, it will benefit us for a long time to come. For a 'long eight months the three of them 'were' the IS team. Despite limited resources, the 'team' (with the assistance of users in the Finance and Personnel Of?ices), were able to put together the initial General Ledger and Personnel Information systems.
The first much needed relief came around March, 1990 , with the arrival of Wallace Wong and Sunny Siu (better known later as WW and SS). Their arrival was very timely as the two systems (GL and Personnel) were both in their final stages of development at the time. Sensing the heat of activities and not wanting to be 1eR out, the two of them went to work right away. Together, the 'gang of five' put the final touches to the two systems under development. Both systems went into production in April 1990.
The need for more information systems obviously did not stop here. There were requirements for more accounting and personnel functions; the need for budget monitoring, admission, procurement and purchasing systems were becoming more urgent as time elapsed; it was also increasingly apparant that it is important for access and security measures to be designed and implemented in order that the information captured can be made available to a broader group of users . . . Because of delays in recruitment, these are things that the 5-people unit has to tackle for the several months after April.
The final relief came during the summer months, when the remaining 5 of the current team gradually began to assemble -Annie Au in mid-June, Peter Au in July, Florence Lo and George Chan in August, and finally Wayne Yung in mid-September.
The rapid growth of the HKUST and the delays in recruitment have obviously resulted in quite a backlog of information systems to be developed. Fortunately the section has finally got enough people resources in place to start sorting it out. Depending on how a 'system' is defined, there may be as many as 10 'systems' in various stages of development at this time in the IS (with another 10 waiting to be started). The situation is very dynamic and it is difficult (and impractical) to designate an individual to a specific application area. Instead, a project team approach is taken and it is common for an individual in IS to be associated with more than one project at a moment in time.
If some association of individuals to 'primary' application areas is necessary, then perhaps four 'generic' areas may be identified:
the student related systems (focusing on the Admission System at this time), with Annie, Wayne, and George;
2. the financial related systems, with Ophelia, Wallace, and Peter forming the core;
3. the personnel related systems, with Sylvia, Sunny, and Florence as the primary developers;
4. the procurement and purchasing related systems, being worked on by Bill and Sylvia.
In addition to the main application areas, there are also 3 specialist functions in the section -data base administration, system administration, and quality assurance. These roles are currently being filled by Peter, Wayne, and Bill respectively. 
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The network has been tame and obedient since it was first laid in August 1989. Starting from August 20 this year, just after our Professors were on board and after its first year birthday, it became very naughty. During the three weeks starting from August 20, hardware engineers and system programmers in CCST had been tackling breathlessly around like soldiers in the battlefield. "Oh, the system crashes again!" "Here come the corrupted packets!" "How come . . . !" "What happened to the network ?" "Is it jealous to our talented Professors ?" "Is it like other babies at the age of Terrible Two ?" Causes of Failure "It never rains, but it pours." Actually there were three hardware errors and one software error that caused more than ten failures for the three weeks starting from August 20.
The first one was a disk error on August 20. One of our disks where the paging file resided got corrupted. The disk unit was finally replaced on August 23.
The second and third hardware errors happened after the power failure during the long weekend (Aug 25 -Aug 27). The error on Aug 29 was caused by a faulty Ethernet segment, the 13th segment on 13/F. The Ethernet seemed to be "double grounded", thus a lot of Ethernet packets were misaligned and corrupted.
The faulty Ethernet segment was disconnected and repaired on Aug 30. Just when we were ready to announce "Everything was back up normal", the network got jammed again. What had caused the error this time was ajabbering Ethernet card which kept on sending out broadcast packets. All machines were so busy in handling these packets that they could not perform any constructive work. Finally, the card was replaced on Sept 7.
After all the hardware errors were cleared, the file server process kept on crashing. That reviewed another software error on the file server process. When the number of PCs connected exceeded certain limit the memory acquired by the process kept expanding and finally crashed. To bypass the problem, starting from Sept 10, the server process was re-started every night to get rid of the garbage. The network has then been normal.
We were unlucky. We met those errors that rarely happened. We had heard about fatal jabbering Ethernet card problem from Standford University before, but that only happened two to three times in ten years ! It was even worse that all the hardware and software errors occurred at the same time. On the other hand, I would say we were lucky because these errors happened at the early stage when we had less than two hundred nodes on the network. Thus, we could take this opportunity to gain experience in trouble shooting the most difficult problems. Otherwise, that will be disastrous, if such errors appear when we have more than a thousand nodes.
Plans to Improve Network Reliability "Do you have any plans to improve the network reliability ?" "Yes,that is actually in our original plan." We had ordered extra hardware to cater for the expanding network, and some already arrived.
First of all, bridges will be installed. We already get some FDDI bridges which we will put into preliminary production in our Centre in early October. If everything goes smooth, we will put them into full production in mid November so that each floor will be separated into different subnets. With these bridges, we can isolate the network hardware faults. Since bridges examine each packet before forwarding, corrupted Ethernet packets would not flood the whole network. That means if the error on the 13th segment on 13/F occurred again, only systems on the same floor will be affected.
When the new VAX 4000 arrives in mid-October, we can design backup servers so that network services will still be available when the primary server fails.
We will also enhance our PC network soRware to provide better backup and recovery mechanism. Enchancements for the E-mail service has already been rolled out in late September.
Finally, we would like to take this opportunity to thank Prof. Vincent Shen and the Computer User Group. They made very relevant suggestions on how to enhance the PC network software. Without the input from users, we can never construct an up to the state-of-the-art computer system for our University! Reporh'ng Problems Via E-mail "I want to send an E-mail to a fiend in US, but, how to formulate the address?" "How can I transfer the file to Dr. Kwok?"
II
An E-mail account, CCHELP, has been set up for users to report problems and dif%ul-II ties. There are times when a problem occurs after office hours and/or a problem does not need immediate remedy. In this case, users may send an e-mail to this account to report the problems. A consultant will respond to messages sent to this account as soon as "The LaserWriter prints unevenly. Does it need a new toner cartridge?
"Oh, just call CCST. They will give you advice."
"But I have to go now." "It's after office hours."
"Form NOW on, you can send E-mail to the account CCHELP to report your difficulties and problems, at any time, and you will get the answers when you are back." 11 possible. Organization :
Address :
